Traditional meat products constitute one of the ancient cultural heritage of the NorthAfrican and Mediterranean countries: Egypt, Libya, Tunisia, Algeria and Morocco. Over years, peoples of these countries consumed numerous meat products in such a way that biochemical and microbial action can take place to help increase the shelf life but also to enhance the flavor and nutritional quality of the products. These ethnic meat products are prepared using different animal sources, but all verified to be halal, and consumed during local events, family celebrations or religious feasts. In this systematic review, 32 most known traditional meat products [Melfouf, Merguez, Kofta, Guedid, Cured Guedid, El messli, Kourdass, Tidkit, Soudjouk/Sucuk/Nakanek, Boubnita, Pastirma, Fregate, Merdouma/Mandi/Bourdim, Tafra-gara, Maynama, Khliaa Ezir, Laknaf, Osbana, Bnadek, Khlii, Kobiba, Mcharmla, Boubnita/Member, Mkila, Tehal/Tehane, Ban-Chems, Bouzelouf/Zelif, Klaya, Douara/Bekbouka/T'qalia, Tangia, Mrouzia and Cachir] from the 5 countries were documented. The main objectives of this overview were to report the traditional knowledge that covers the origin, preparation, characteristics, and consumption habits of the 32 North-African traditional meat products. Moreover, the listed meat products were grouped into 5 categories using both traditional and scientific knowledge related to their preparation. The identified categories are i) salted and/or marinated meat products but not dried (category I); ii) dried not fermented meat products (category II); iii) fermented semidry/dried meat products (category III); iv) smoked meat products (category IV) and v) cooked and/or candied meat products (category V). The common eating practices of these products and the related historical and socio-cultural aspects were discussed. 
Introduction

77
Ethnic meat products are traditionally, culturally and commercially most the valuable food 78 products in different countries throughout the world [1] [2] [3] [4] [5] . They constitute important elements of 79 gastronomic and nutritional heritage of many countries, which are consumed for centuries [6] . In 80 Africa, namely in the North and Mediterranean countries, dozens traditional meat products exist.
81
However, only few of them were scientifically reported [7] [8] [9] [10] [11] ) and characterized [8] [9] [10] [12] [13] [14] [15] [16] [17] [18] .
82
On another hand, the regional cultural differences vary greatly within the Mediterranean and between very close areas of the same country. Consequently, the information in the scientific 90 literature related to the meat products of these countries is very scarce and refers only to recipes 91 described in few brief culinary books.
92
In recent years, traditional food products including meat-based ones have been increasingly 93 regaining consumer interest worldwide [15, 16, [19] [20] [21] [22] [23] . This would be due to their particular 94 sensory properties, high quality and natural composition [21, 24, 25] . The consumers trust also 95 that they have potential health characteristics [26, 27] . Furthermore, the particularity of ethnic 96 meat products is their close connection to the culture, heritage and the local identity of the 97 concerned countries. Consequently, they would have a strong symbolic value by contributing to 98 the sustainability and development of rural areas. From these viewpoints, this systematic review or Maghrib) to Libya and Egypt in the east (the Mashrek or Mashrik) [28, 29] . Egypt occupies 112 an ambiguous position: while it has cultural, ethnic and linguistic ties to both the Mashriq and 113 the Maghreb, it is different from both and is usually seen as being part of neither; however, 114 when it is grouped with one or the other, it is generally considered part of the Mashriq due to 115 its closer ties to the Levant. Similarly, Libya may itself be seen as bifurcated between Mashriq
116
and Maghrib influences, with its eastern part seen as linked more to Egypt and the Mashriq.
117
The historical and archaeological Romains showed that the earliest humans at the beginning 118 of their existence in North Africa survived by hunting and mountain foraging. Therefore, meat 119 animals, intestine and blood were probably the primary source of food for these people [29] .
120
For many years, several ethnic practices were used in North-African countries mainly to 121 preserve the excess of meat into more stable products that could be consumed when food or 122 meat sources are scarce; using primitive processes such as curing, smoking, sun-drying or Mediterranean countries, halal meat is available for purchase everywhere. Halal is an Arabic 126 word that means "permissible" [30, 31] . As reported by these last authors, permissible meat in around the world are expected to do the same if they can afford to and to distribute part of the 153 meat to those who cannot do it. As a result, the foods of "Aid Al Adha" tend to involve meat.
154
Thus, all parts of the animal are valorized (meat, offal, fat, head and legs) to prepare meat 155 products or dishes with typical characteristics using ancestral practices that correspond to each 156 ethnic people [35] .
157
The North-African peoples consider meat products as nutrient-rich products that ensure 158 health and wellness. Also, for the people of these countries serving meat to guests is a sign of 159 respect and a way to honor them. The traditional meat preparation involve natural and oldest
160
techniques such as curing, drying, fermentation, cooking and sometimes smoking, which are 161 all used not only to increase the shelf-life but also to enhance the flavor and nutritional quality 162 of the products [9, 10, [36] [37] [38] .
163
Different meat products are prepared using one or mix of techniques, and there exist meat 164 products, which are usually dried (e.g. Guedid), smoked (e.g. Fregate), fermented (e.g.
165
Pastirma), roasted on a charcoal (e.g Melfouf), cooked (e.g. Tangia) and some of them are fried 166 (Mkila). As well, the intestines are used to prepare sausages (e.g. Sudjouk) or sausage-like 167 products (e.g. Kourdass) [7, 39] . The preparation of most of North-African meat products had 168 their own typical organoleptic characteristics, which are mainly attributed to the spices and 169 herbs added during seasoning [7] . The use of spices plays an antimicrobial activity and
170
improve the microbiological quality of final meat products [10, 40] . ingredients, most of them from plants, are also used.
217
The addition of spices and herbs to traditional cured meat products, as for salt, improve the 218 sensory and textural properties and contribute to the enhancement of the microbiological safety 219 of the final products [8, [48] [49] [50] . Among these we can found for the North-African countries: 220 coriander, curcuma, garlic, cardamom, celery seeds, cinnamon, cumin, ginger, saffron, paprika,
221
and pepper (black, white or red), that have been the most frequently employed as Sharmula
222
(spicy preparation) for marinated meat products [7, 9] . Sharmula is added to the meat as a dry 223 powder or dissolved in water to form a curing marinade. The use of spices is very frequent in 224 the case of traditional meat products. The addition of spices not only contributes to color and 225 flavor development, but also provides a source of external contamination, an antioxidant effect,
226
and in some cases an inhibition of microbial growth [51, 52] .
227
Salted and/or marinated meat products can be prepared from whole tissue of meat or from a 228 piece of meat cut into small cubes such as Melfouf or ground coarsely as Merguez and Kufta.
229
Further preparation steps such as cooking or smoking [41] can also be salted or marinated. The 230 final products are generally ready-to-eat meats, which are consumed within 2 days after 231 preparation [41, 53] . In this first category, three products were listed and are 1) Melfouf known 232 also as Boulfaf or Zenan, 2) Merguez and 3) Kofta named also as Kufta or Kabab. Fig. S1A and Fig. 2 , respectively. For its preparation and after 238 removing blood vessels and small skin, the whole liver is grilled for an approximate of two Turkish meat product that is brought by Ottoman soldiers who grilled the meat on their sword.
278
Kofta is a ready-to-eat meat product that is prepared from ground meat by charbroiling [34, 279 56]. The traditional method for Kofta preparation is summarized in Fig. S1C . Briefly, the 280 boneless lean meat is minced and mixed with spices, herbs and smashed onions (for the 281 complete list of condiments see Table 1 ). The blend is usually formed into cigar-shape and left 282 at least 2 hours before cooking (Fig. 2) 
Dried not fermented meat products (Category II)
292
Drying is considered as the oldest method for meat preservation. Originally, it is done for 293 the single purpose of dehydrating fresh meat for extension of storage, or to preserve meat when 294 available at quantities exceeding immediate needs [44, 59, 60] . Drying may also be one of 295 various processing steps during the preparation of specific meat products. Dried meats refer to 296 a wide variety of products that have been subjected to dehydration, so that moisture content 297 could be reduced to levels at which the microbial growth is limited [50, 59] . Overall, the 298 unique sensory quality and microbiological stability of dried meats products are directly related 299 to several factors including i) the extent of the drying; ii) the achieved moisture and iii) the 300 method of drying. Dried meats products can be prepared from whole-tissue to fine emulsion of 
307
Guedid is a well-known salted and sun-dried traditional meat product prepared in the
308
Maghreb countries (Morocco, Algeria, and Tunisia) most often after "Aid Al Adha". It can be 309 prepared from many types of red meats including camel meat and any part of the carcass is 310 used [11, 12, 17] . The preparation of Guedid differs from one region to another and depends 311 mainly on the ingredients used, the salting and drying techniques (Fig. S2A,B) as well as the 312 final uses of the product. Thus, the final aspect and color is not always the same (Fig. 3) . 313 Traditionally, the raw meat is cut into thin strips mixed with salt and eventually spices. Salted 314 strips are then suspended in an open air for sun drying [18, 41] . Salting can be carried out 315 either dry or in brine, the amount of salt of which is visually appreciated depending to the 316 quantity of meat used [11] . However, the addition of spices (fresh garlic or powder, hot red 317 pepper, coriander and mint) is mostly related to the customary use of the area in question [7] .
318
The most reported traditional preparation diagrams are given for typical Guedid (Fig. S2A ) and 319 cured Guedid (Fig. S2B) . Furthermore, the climatic conditions of the preparation area 320 determine the chemical, microbiological and final sensory aspects and quality of Guedid.
321
The water activity of Guedid can ranges from 0.50 to 0.7 [17] . The dominant microflora that 322 ensures the safety of Tunisian Guedid was found to be Staphylococci [12] . Accordingly, the 323 isolated strains of S. xylosus from Tunisian Guedid had good antimicrobial and lipolytic 324 activities as well as acidifying activities. In addition, the earlier studies reported that Guedid 325 owes its characteristic flavor to lipolysis [17] . Guedid is generally stored in plastic bags or 326 glass jars at room temperature in a dry place to prevent rehydration for several months [61] .
327
For its consumption, it is added to flavor or prepare some traditional dishes such as couscous, 
El M'selli [Product 6]
332
El M'selli is a traditional low moisture meat product found to be prepared in the North West cuts and left overnight. The seasoned pieces are then exposed to the sun by hanging on a wire.
337
After drying, the meat is then incorporated in melted fat and preserved in plastic or glass 338 containers for several days. El M'selli is mainly consumed with stew or sauce. 
Kourdass [Product 7]
340
Kourdass is a sausage-like product prepared from offal lamb using stomach, intestines, 341 liver, lung, spleen and fat (Fig. S2D) . All the constituents are chopped into small pieces before 342 salting and seasoning with salt, cumin, hot red pepper, garlic and black pepper ( Table 1) . The 343 mixture is stuffed into previously washed and cleaned stomach pieces of about 15×10 cm to 344 form small balls, the rough side of the stomach toward the exterior [7, 39, 56] . After that, each 345 ball is diametrically rolled up with the intestine to be sealed and sun-dried (Fig. 3) . The drying 
Tidkit [Product 8]
351
Tidkit is a sun-dried meat product that is consumed in the southern regions of Morocco.
352
According to the surveyed persons, it is a mixture of dried meats and chopped fat.
353
Traditionally, strips or thin pieces of meat are mixed with salt and sun-dried for at least 7 days 354 depending on the meat thickness and weather conditions. The dried strips called "Tichtar" by
355
Moroccan Berber peoples, are ground to obtain a powder of meat and then mixed with animal 356 fat and water (Fig. S2E) . The blend is usually shaped into small balls before cooking for 5 min.
357
Tidkit is a shelf-stable meat product that can be conserved at room temperature. However, the 358 earlier studies reported that due to the high fat content of Tidkit, its stability is affected and lead 359 to the development of oxidative rancidity [62] . Tidkit is similar to Sharmoot, a traditional 360 Sudan meat product [63] and to Pemmican, a North-American meat product [64] . However,
361
Pemmican is sold in market as "energy bars" popular around the world [64] while Tidkit still a 362 locally consumed and served at very special events. Tidkit is also used to prepare some soups 363 and sauces. Sucuk is prepared by mixing ground meat and sheep tail fat (90% lean meat and 10% fat), 388 sugar, salt, garlic and spices including black or red pepper, paprika and cumin (Fig. S3A) . The
389
Sucuk mix is then stuffed into natural casings, often using the small intestine of sheep. After 390 that, the sausage is hung to ripen and to dry for several weeks at ambient temperature (20 -391 25°C) and humidity. Subsequently it is dried to water activity values usually below 0.90 hence 392 conferring to Sucuk its solid aspect (Fig. 4) . The fermentation of Sucuk can be either made by 
Boubnita [Product 10]
404
Boubnita is a typical Moroccan dry fermented sausage (Table 1) , prepared and consumed 405 mostly after the religious feast "Aid Al Adha". The origin of the word is thought to derive from 406 Maghreb dialect, "Boubnit" referring to "large intestine of beef/lamb"; where the meat is 407 stuffed. To prepare Boubnita, lamb meat is cut into small cubic pieces, seasoned with spices 408 (salt coriander, cumin, ginger, red hot pepper, paprika, and olive oil) and stuffed into 409 previously cleaned lamb intestine (Fig. S3B) . The sausage is then tied with a rope and 410 suspended in the open air where it is left to dry and ferment slowly in the shade (Daoudi et al., 411 2006; Benkerroum, 2013) . The final product (Fig. 4) is consumed in a sauce with vegetables or 412 pasta. 
Smoked meat products (Category IV)
436
Smoking has been applied for centuries in preservation of meat, by exposing it to smoke, 437 which is produced by pyrolysis of wood [44] . Smoking is almost an elemental part of curing,
438
as it is a thermal processing [81, 82] . Smoke curing is a combined treatment, based on the 439 concerted action of enzymes and heat, which promotes protein and lipid changes in the 440 previously treated raw material. The treatment has also nutritional implications and affects the 441 sensory quality, safety, and shelf life of the product due to the bacteriostatic effect of the 442 compounds present in the smoke. However, the extension of these changes will depend on 443 many factors, including the type of smoking, the relative humidity, velocity, temperature, 444 density, and composition of the smoke and the duration of smoking [83, 84] .
445
Meat products can be smoked at any point in the preparation process and consequently, 
Fregate [Product 12]
455
Fregate is a ready-to-eat meat traditional product prepared and highly appreciated by the 456 indigenous population of southern regions of Algeria called "Tuareg" ( Table 1 Fig. S4A . For its preparation, boneless 462 camel meat is cut into whole pieces of 5 to 6 cm length and 5 cm thick, carefully incised, then 463 dry seasoned with salt and a set of spices including onion, garlic, coriander and hot red pepper.
464
The pieces are partially sun-dried and smoked for two to three days. The meat is then buried in Merdouma is one of the most popular ready-to-eat meat products made from a whole 471 carcass (usually a young and small sized lamb/goat) or whole pieces of beef meat that is 472 incised, mixed with salt and a set of spices ( Table 1) . It is important to note that the use of Tarfa-Gara is another meat product prepared by the Algerian Saharan peoples. Thus, the 485 origin of the word is thought to derive from "Tuareg" which refers to the stomach of animal.
486
Indeed, Tarfa-Gara is prepared from stomach and offal of lamb or camel ( Table 1) . The 487 previously cleaned stomach is stuffed by small cubic pieces of offal (intestines, liver, lung, 488 spleen, and kidney), salted and seasoned (Fig. S4C) . After that, big stones of approximately 8 cm 
Maynama [Product 15]
493
Maynama is a traditional Algerian meat product that has become highly popular in the
494
Southern region of the country. It is a ready-to-eat roasted spicy whole-tissue beef, lamb, goat 495 or camel meat [88] . The traditional preparation process of Maynama (Fig. S4D) is similar to 496 that of Merdouma, which consists on trimming, seasoning and smoking. However, the quality (Fig. 5) . where it is preserved [10] . Khliaa Ezir is a cured and cooked meat produced using fresh boneless 532 (beef, lamb, goat or camel) meat. In the past, Khliaa Ezir was prepared to conserve meat, when 533 it is available at excessive quantities especially in the religious feast "Aid Al Adha", but 534 nowadays it is preferred as a processed meat [11] . Its preparation still a family art involving 535 different well-defined steps (Fig. S5A) : trimming, marinating, cooking, ripening and ageing in 536 an earthenware jar or Ezir (Fig. 6) . The particularity of its traditional diagram process is the 537 ripening step in Ezir for more than 1 year and at room temperature [9, 10] . Thus, Khliaa Ezir is amount of salt is ~9% of the total weight. The cured meat is marinated for 7 days, kept at cool 542 place with occasional stirring before cooking at an average temperature of 80°C on water.
543
After cooking, the meat blocks are immersed in a mixture of melted bovine fat and olive oil.
544
The mixt is then preserved in Ezir for numerous months at ambient temperature [8] [9] [10] . The 
Laknaf [Product 17]
555
Laknaf is a typical North Eastern Algerian meat product (Table 1) , which is prepared using 556 whole tissue of beef or lamb meat (Fig. S5B) . Lean boneless meat cuts of 5 -8 cm length and 557 4 -6 cm thick are salted, marinated in a mixture of spices for 2 days before cooking in water 
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
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Osbana spelled also Osbane or Usban is one of the most popular ready-to-eat meat products 564 mostly prepared and consumed in weddings and feasts in the North-African countries (Table   565 1). It is usually served with couscous or in sauce [93] . Osbana is a sausage-like product 566 prepared from offal lamb (heart, liver, spleen, kidneys) firstly cut into small cubic pieces, 567 seasoned with red hot pepper, garlic, coriander, mint and ginger (Fig. S5C) . Sometimes, rice 568 and chickpeas are also included in its preparation. The mixture is then stuffed into previously 569 cleaned lamb stomach. The final aspect of Osbana (Fig. 6) 
Bnadek [Product 19]
575
Bnadek is a typical Tunisian specialty that is exclusively prepared from grounded meat 576 firstly mixed with salt and dry-spices containing dry-mint, coriander, h'rissa, curcuma and 577 black pepper ( Table 1 ). The blend is subsequently shaped by hand into balls of desirable size 578 that are fried in hot olive-oil for a short time (2 min) with frequent stirring (Fig. S5D) . Then, 579 the balls are covered with water and boiled for less than one hour until complete evaporation of 580 the entire water [87] . The meatballs dipped in oil are conditioned in glass containers 581 hermetically closed and stored at ambient temperature (Fig. 6) 
591
The preparation process of Khlii has been described in earlier studies [7, 56, 57] . The ethnic 592 preparation diagram and final aspect of Khlii are given in Fig. S5E and Fig. 6 , respectively. Khlii" which is the cooked meat strips dipped in olive oil as an alternative to animal fat.
604
It is judged healthier and may be it decreases the risks for cardiovascular diseases.
605
Irrespective of its variants, Khlii is consumed as a ready-to-eat meat product, fried with eggs 606 for breakfast. It is also used as an ingredient in different traditional dishes such as soups, and 607 more recently, as a topping for pizza [39] . Khlii is now part of the menu in many Moroccan 608 restaurants served with various Tajine. Khlii is considered as shelf stable meat product that can 609 be preserved for more than 2 years at room temperature. However, lipid oxidation (rancidity 
Kobiba [Product 21]
613
Kobiba is a typical Egyptian popular meat product ( Table 1 ) that is a deep fried meatball 614 mostly served grilled or cooked with a sauce based on milk and flour [58] . Kobiba is usually 615 prepared from ground beef or lamb meat kneaded with soft rice or Burghul (wheat semolina), 616 onion and garlic and the whole is seasoned with pinches of cumin and several other spices 617 (Fig. S5F) . The meatballs are deep-fried at a medium heat turning until golden brown over 618 (Fig. 6) eat meat product made exclusively from liver (Fig. S5G) . After removing the blood vessels (Fig. 6) . The whole is then covered and cooked for 20 to 30 min.
630
Mcharmla is mainly prepared from lamb and beef liver, poultry offal can be also used. It is 631 usually consumed with bread and at any time of the year. Boubnit also known as Membar depending on the country of origin, is a sausage-like 634 product prepared using beef or lamb intestine that are previously cleaned and soaked in boiling 635 water to be used as a natural casing ( Table 1) . Its preparation varies between countries and 636 communities depending on the ingredients used and seasoning. Even the name differ, it is 637 called "Boubnit" in Algeria and "Membar" in Egypt. In Algeria, Boubnit is a stuffed lamb or 638 beef intestine with a mixture of semolina, chopped animal fat, dried grapes, smashed fresh 639 garlic, salt, ginger, coriander, pepper, hot red pepper, olive oil and water (Fig. S5H) . The 640 stuffed intestine can be twisted at intervals to divide it into several separate sausages. It is then 641 boiled in water with onion and spices that are generally the same used for seasoning. The final 642 product is sliced and served alone or with sauce (Fig. 6) . In Egypt, Membar is stuffed with 643 ground beef, salt, chopped onion, fresh mint, fresh parsley, chopped fresh tomato, rice and 644 some spices like coriander, pepper and dry paprika (Fig. S5H and Fig. 6 ). It is then covered 645 with water and boiled in water for of one hour. After cooking, Membar is drained and fried in 646 little butter [58] . In both countries, Boubnit or Membar is served immediately (as it crisps) and 647 is mostly consumed as appetizer or in sauce. 
Mkila [Product 24]
649
Mkila is one of the most well-known Moroccan specialties ( Table 1) . It consists of cured 650 and fried meat strips from all types of red meats [39] . Originally, the word Mkila derives from 651 the term "Makla" in Arabic, which means "frying pan", the utensil used to cook meat [7] . For 652 its preparation, strips or pieces of meat are mixed with salt, spices and chopped animal fat (Fig.   653   S5I) . Then, the mixture is marinated all the day in cold place before being cooked in water 654 until the meat is very tender. After that, the tender meat strips are fried in vegetable oil 655 (preferentially olive oil) and animal fat until complete evaporation of water. The final product 656 (Fig. 6) is conditioned with oil (where it has been cooked) in glass containers hermetically 657 close and stored at ambient temperature for more than one year. Basically, Mkila is similar to a 658 traditional Turkish meat product called "Kavurma" [72, 96] . These products are all considered 659 as ready-to-eat meat products that can be consumed without further processing or cooking. In Tehal, spelled also Tehane is another Moroccan traditional meat product specialty (Table   666 1). Tehal is an Arabic word which means spleen, the primary ingredient of the product [7, 39] .
667
Thus, Tehal is a stuffed bovine/ovine spleen with ground beef, lamb or camel meat, olives, 668 chopped fat and spices including coriander, ginger, fresh smashed garlic and hot red pepper 669 (Fig. S5J) . The stuffed spleen is mostly baked in a bread oven and this confers a soft and 670 creamy texture to the final product (Fig. 6) . For its consumption, sliced Tehal are griddled and 671 served in a sandwich or with boiled rice. 
Ban-chems [Product 26] 673
Ban-chems is a typical Libyan meat product ( Table 1) . It is prepared form bovine offal 674 (intestines, liver, lung, spleen, and kidney) that are cut into small pieces before mixing with 675 chopped fat and spices (Fig. S5K) . The mixture and the previously cleaned stomach are sun-676 dried separately. After drying, the stomach is stuffed with pieces of offal and subjected to a 677 period of cooking before conditioning in animal fat. Ban-chems is commonly added as an 678 ingredient in cooked couscous or served with pasta [7, 56] . Bouzelouf is mainly prepared in religious feasts such as "Aid Al Adha" ( Bouzelouf (in Tunisia) and Kawareh (in Egypt) [97, 98] . After slaughter, lamb or beef head and 683 lower part of legs are cleaned, flamed and scraped to remove the hair, then boiled before 684 cutting (Fig. S5L) . The pieces of head and legs are mixed with onion, garlic, coriander, 685 caraway, red hot pepper and fresh parsley [93] . The whole is then covered with water and 686 boiled until bones are easily separable (Fig. 6) . Bouzelouf can be roasted with vegetables or 687 served with a sauce. In Egypt, it is eaten as Fettah Kawareh (boneless head and legs) with 688 cooked rice and the sauce where it was cooked can also be served as a soup known as "Chorbat
689
Kawareh" that is mostly consumed in winter [58] . Currently, Bouzelouf is part of the menu in 690 many popular restaurants in Algeria, namely in the localities near Constantine region. 
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
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Klaya is a Tunisian ready-to-eat meat product that is prepared from meat and offal of beef 693 and lamb (Table 1) . For its preparation, the meat, liver, kidney and fat are all cut into small 694 cubic pieces and then boiled in a salted water for a moment (Fig. S5M) . After boiling, the 695 pieces are mixed with salt and a mixture of spices before frying in olive oil with frequent 696 stirring until complete evaporation of water [98] . Klaya can be consumed immediately or 697 conserved in glass containers that contain olive oil firstly served for its cooking (Fig. 6) . Klaya 698 is mainly prepared for family, during Moussems (an annual religious celebration) or weddings. (Table 1) . Traditionally, after cleaning, the 702 stomach is cut into small pieces and mixed with salt, fresh tomato, onions and spices including 703 hot paprika, ginger, coriander, cumin, pepper and fresh garlic ( Fig. S5N and Fig. 6 ). The 704 mixture is cooked in water and olive oil until complete evaporation of the added water [39, 93, 705 98]. This ready-to-eat meat product is consumed at any time of the year namely soon after "Aid
706
Al Adha". It is also prepared on the eve of weddings by the groom's family. (Fig. S5O) . The cured meat is 715 then transferred to the earthenware jar and covered with a circle of parchment paper (Fig. 6) .
716
The cooking is very long, approximately 6 to 7 hours. This popular ethnic meat product is occasionally to turn the meat as it browns (Fig. S5P and Fig. 6 ). After that, water is added and 727 covered before it is simmered. After an approximate of two hours, drained raisins, honey, sugar ginger, and cumin. Caraway seeds, ground fennel and green anise can be also used. Mrouzia 734 may be made a day or two in advance, as the flavors will continue to improve with time.
735
Honey and sugar paly pivotal roles as preservatives, therefore, Mrouzia can be preserved more 736 than 10 days. Thus, this ready-to-eat meat product is consumed with bread. 
Cachir [Product 32]
738
The sausage "Cachir" is the most prepared (both traditional and industrial scale) and 739 consumed ready-to-eat meat product in Algeria ( Table 1) . The etymology of the word derived 740 from Hebrew word "Kasher" that means "fit to be eaten", according to Jewish dietary laws. and fresh smashed garlic and pitted green olives (Fig. S5Q) . The blend is stuffed into natural 747 or synthetic casings that is then steamed. After complete cooking, casing is removed and to be 748 eaten, the sausage is cut into slices (Fig. 6) after a chilling period. It is often used to garnish 
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This work did not receive any specific grant from funding agencies in the public, 785 commercial, or not-for-profit sectors. Merguez is generally made of lean and fat lamb, beef and buffalo mixed with condiments. For its preparation ground meat is mixed with spices and then stuffed into natural casing namely from lamb intestine. Kofta is a ready-to-eat meat product that is prepared from ground meat by charbroiling: the boneless lean meat is minced and mixed with spices, herbs and smashed onions and the blend is usually formed into cigar-shape and left at least 2 hours before cooking. The indigenous methods of preparation of these meat products are given in Fig. S1 . Fig. 3 . Photographs of Guedid in Arabic or Achedlouh in Tamazight language (the language of the Berbers) and Kourdass ethnic meat products. These North-African ethnic meat products are grouped in the category II. Dried not fermented meat products. Guedid is a wellknown salted and sun-dried traditional meat product prepared in the Maghreb countries most often after "Aid Al Adha". Guedid or Achedlouh and its variants are prepared from many types of red meats including camel meat and any part of the carcass is used. Kourdass is a sausage-like product prepared from offal lamb using stomach, intestines, liver, lung, spleen and fat. The indigenous methods of preparation of these meat products are given in Fig. S2 . Fermented semi-dry/dried meat products. Soudjouk or Sucuk is a cured, dry fermented and uncooked sausage of Turkish origin that is made entirely from beef or water buffalo, camel and lamb meat. Boubnita is a typical Moroccan dry fermented sausage prepared and consumed mostly after the religious feast "Aid Al Adha". Pastirma is a ready-to-eat meat product commonly prepared and consumed in Egypt and its traditional preparation process takes several weeks and includes three well-defined steps: salting, pressing and finally drying and ripening. The indigenous methods of preparation of these meat products are given in Fig.  S3 . Fig. 5 . Photographs of Merdouma/Mandi/Bourdim and Maynama ethnic meat products. These North-African ethnic meat products are grouped in the category IV. Smoked meat products. Merdouma is one of the most popular ready-to-eat meat products made from a whole carcass of young and small sized lamb/goat or whole pieces of beef meat that is incised and mixed with salt and a set of spices. To make Merdouma, the cuts are cooked in a Tandoor (known also as a Taboon), which is a special kind of oven presented as a hole dug in the ground and covered inside by clay. Maynama, a traditional Algerian meat product, that is a ready-to-eat roasted spicy whole-tissue beef, lamb, goat or camel meat. Its preparation is similar to that of Merdouma , which consists on trimming, seasoning and smoking. The indigenous methods of preparation of these meat products are given in Fig. S4 . The product is considered as the main dish served during special events, such as weddings and feasts. It is formerly served with cooked rice or wheat.
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